Aldosterone acts on the kidney, not the brain, to cause mineralocorticoid hypertension in sheep.
To determine the extent to which mineralocortioid hypertension depends on a direct action of aldosterone on the kidney or on the brain. Studies were performed in conscious sheep that were previously uninephrectomized, implanted with silastic cannulae in the renal artery of the remaining kidney, and had guide tubes implanted over the lateral cerebral ventricles. The effect of aldosterone, infused either intrarenally (i.r.; 2 microg/h) or intravenously (i.v.; 2 and 10 microg/h) for 10 days (n = 5), on arterial pressure and fluid and electrolyte balance was determined. The i.r. (2 microg/h) and i.v. (10 microg/h) doses were calculated to give similar intrarenal concentrations of aldosterone. In a further study, the effect of intracerebroventricular (i.c.v.) infusion of aldosterone (2 microg/h for 21 days) on arterial pressure was examined (n = 5). Infusion of aldosterone caused a progressive increase in mean arterial pressure from 83 +/- 3 mmHg to a maximum of 100 +/- 4 mmHg (P < 0.001) with 2 microg/h i.r. and from 84 +/- 3 mmHg to a maximum of 104 +/- 4 mmHg (P < 0.001) with 10 microg/h i.v., both by day 7. With both infusions there were similar increases in plasma [Na+] and decreases in plasma [K+] and total protein concentration (P < 0.05) between days 3 and 5; these were maintained throughout the infusion. There were no significant changes with i.v. aldosterone (2 microg/h). Long-term i.c.v. infusion of aldosterone (2 microg/h for 21 days) caused no change in arterial pressure. In conscious sheep the hypertensive response to aldosterone resulted from an action on the kidney, with no evidence for a direct action on the brain.